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B L4422 > {2 7k 8~96 /)N BE A B Fm'# (& 12)/& 1% 24~96 /6 A I NPQ A T 1% >
&K 72 $1 96 s #§ 2 Fv/Fm {81k 24 hr B4&(& 9) » #&K#IR) Qn A K 24 /o B
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BETFHEB&kaSH ; 13683 2 ADH #1 LDH ;2 M 48 F R #1 5 ¢ LDH &1 £ #
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Table 1. ANOVA of flooding time, entry and interaction effect for 17 parameters.

Parameters 1AM Top FW TopDW oot Leab Node - pye pyEm  ETR

no. no.
T 0.8152NS 0.0001*** 0.6813NS 0.2182NS 0.7652NS 0.8367NS 0.1584NS 0.0001*** 0.000)***
E 0.2203NS 0.0004*** (.0001*** 0.0001*** 0.0001*** 0.0001*** 0.4832NS 0.2318NS 0.0718NS
TxE 0.2691NS 0.0381* 0.4633NS  0.7314NS 0.6329NS 0.6596NS 0.8962NS 0.2654NS 0.0662NS
Parameters Fm' Fo NPQ QN QP ::.)—cophcro] ADH LDH
T 0.0001%** 0.0005%*** 0.0001*** 0.3985NS (.1235NS 0.0124* 0.0013* 0.0145*
E 0.5410NS 0.0006*** 0.039]1* 0.2019NS 0.0654NS 0.0077** 0.0006** 0.0420 *
TxE 0.0377* 0.2039NS 0.0083** 0.5398NS 0.0418* 0.1212N§ 0.0073* 0.7057N8S

T: flooding time, E:entry, 1: interaction.
* 15005, **: 0001 =n<0.01, ***: n<0.001, NS: non-significant difference.

Table 2. The effect of different flooding time on plant height of tomato (2004).

Plant height (cm)
Entry
0hr 8 hr 24 hr 48 hr 120 hr
TNVEG 6 88.45abA 95.32aA 93.92aA 90.87aA 84.27aA
L4422 100.60aA 101.80aA 108.77aA 104.50aA  105.28aA
L3683 84.85abAB  89.13aAB 76.55aB 94.08aA 93.95aA

L1947 71.35bA 62.10bA  204.52aA 60.30bA  61.57bA

a, b, ¢: Means of each variety (column) with the same letters are not significantly different using

least significant difference (LSD) test under completely randomized design.
A, B, C: Means of each flooding time {row) with the same letters are not significantly different
using least significant difference (LSD) test under completely randomized design.

Table 3. The effect of different flooding time on top fresh weight of tomato.

Top fresh weight (g)
Entry
0 hr 8 hr 24 hr 48 hr 120 hr
TNVEG 6 14.58bcAB  24.11aA 22.55aAB 14.89aAB 12.96aB
L4422 16.41abB 22.62aAB 25.55aA 17.12aB 17.42aB
L3683 22.23aA 24.17aA 19.763aA  17.35aA 18.14aA
L1947 8.41cB 16.32aAB 27.748aA 6.63bB 9.76aB

a, b, c: Means of each variety (column) with the same letters are not significantly different using
least significant difference (LSD) test under completely randomized design.

A, B, C: Means of each flooding time (row) with the same letters are not significantly different using
least significant difference (LSD) test under completely randomized design.



Table 4. The effect of different flooding time on root fresh weight of tomato.

Root fresh weight (g)
Entry
0 hr 8hr 24 hr 48 hr 120 hr
TNVEG 6 3.18bA 3.77cA 3.28bA 3.42bA 2.17bA
L4422 5.80bA 7.24bA 7.71aA 6.95aA 5.82aA
L3683 10.10aA 10.71aA 6.70aA 7.98aA 7.82aA
11947 2.85bA 2.89cA 3.20bA 1.38cA 1.43bA

a, b, ¢: Means of each variety (column) with the same letters are not significantly different using least
significant difference {LSDY) test under completely randomized design.

A, B, C: Means of each flooding time (row) with the same letters are not significantly different using least
significant difference (LSD) test under completely randomized design.

Table 5. The effect of different flooding time on top dry weight of tomato.

Top dry weight (g)
Entry
0 hr 8 hr 24 hr 48 hr 120 hr
TNVEG6  1.69abA 1.80aA 1.85abA  1.74aA 1.46bA
L4422 2.14aA 2.352A 2.45aA 2.15aA 2.29aA
L3683 2.63aA 2.21aAB  1.60abB 1.98aAB 2.02abAB
L1947 0.99bA 0.83bA 1.20bA 0.80bA 0.69cA

a, b, c: Means of each variety (column) with the same letters are not significantly different using least
significant difference (LSD) test under completely randomized design.

A, B, C: Means of each flooding time (row) with the same letters are not significantly different using
least significant difference ([.SD) test under completely randomized design.

Table 6. The effect of different flooding time on leaf number of tomato (2004).

Leaf number
Entry
0 hr 8 hr 24 hr 48 hr 120 hr
TNVEG 6 9.5bA 10.5aA 9.7bA 9.7bA 3.8bA
L4422 11.7aA 12.5aA 13.3aA 11.8abA 12.8aA
L3683 11.2abA 10.8aA 10.2bA 10.7abA 10.5bA
1.1947 10.7abA 10.8aA 10.7bA 12.7aA 10.0bA

a, b, c; Means of each variety (column) with the same letters are not significantly different using
least significant difference (LSD) test under completely randomized design.

A, B, C: Means of each flooding time (row) with the same letters are not significantly different
using least significant difference (LSD) test under completely randomized design.



Table 7. The effect of different flooding time on node number of tomato (2004).
Node number

Entry

0 hr 8 hr 24 hr 48 hr 120 hr
TNVEG 6 13.8bA 14.5¢cA 13.5cA 14.3cA 12.5bA
14422 19.3aA 20.2aA 21.7aA 20.3aA 20.0aA
L3683 16.0abA =~ 17.3bA 16.5bcA 17.5bA 18.0aA
L1947 18.0aA 18.7abA 17.8bA 17.7bA 19.8aA

a, b, c: Means of each variety (column) with the same letters are not significantly different using
least significant difference (LSD) test under completely randomized design.

A, B, C: Means of each flooding time (row) with the same letters are not significantly different
using least significant difference (LSD) test under completely randomized design.

Table 8. The effect of flooding time on relative water content of tomato in 2003.

Relative water content of leaves (%)

Entry

0hr 12 hr 24 hr 48 hr 120 hr
TNVEG 6 86.84aAB 70.96aBC  88.60aA 66.01bC 93.41aA
L4422 89.42aA 81.37aAB  89.0l1aA 71.75abB 88.67abA
L3683 90.92aA 81.37aA 84.81aA 70.99abB 81.45bA

L1947 83.91aA 75.98aA 77.33aA 74.53aA 80.03bA

a, b, c: Means of each variety (column) with the same letters are not significantly different using
least significant difference (LSD) test under completely randomized design.

A, B, C: Means of each flooding time (row) with the same letters are not significantly different
using least significant difference (LSD) test under completely randomized design.

Table 9. The effect of flooding time on Fv/Fm of tomato leaves.

Fv/Fm
Entry 0hr 8hr 24 hr 48 hr 72 hr 96 hr
TNVEG 6 1.16aA 0.96aAB  0.63aBC  0.50aBC 0.51aBC  0.19bBC
L4422 0.93aA 0.84abAB 0.00aB 0.65aAB (.34aAB 0.50aAB
L3683 0.96aAB 0.82bB 3.67aA 1.42aAB (.48aB 0.48aB
L1947 0.91aA 0.83abA  0.64aA 0.50aA  0.66aA 0.46aA

a, b, c: Means of each variety (column) with the same letters are not significantly different using least
significant difference (L.SD) test under completely randomized design.

A, B, C: Means of each flooding time (row) with the same letters are not significantly different using least
significant difference (LSD) test under completely randomized design.
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Table 10. The effect of flooding time on ETR of tomato leaves.

ETR

Entry 0hr 8 hr 24 hr 48 hr 72 hr 96 hr

TNVEG 6 29.80aA 28.83aB 0.03aC 0.08aC  0.00aC 0.03aC
1.4422 27.37aA 28.00aA  0.00aB 0.00aB  0.03aB 0.03aB
L3683 29.90aA 24.73aB 0.00aC 0.00aC  0.03aC 0.05aC
L1947 31.55aA 28.00aB 0.00aC 0.03aC  0.05aC 0.10aC

a, b, ¢: Means of each variety (column) with the same letters are not significantly different using least
significant difference (LSD) test under completely randomized design.

A, B, C: Means of each flooding time (row) with the same letters are not significantly different using least
significant difference (LSD) test under completely randomized design.

Table 11. The effect of flooding time on Fo’ of tomato leaves.

Fo’

Entry 0 hr 8 hr 24 hr 48 hr 72 hr 96 hr

TNVEG 6 212.0aA 161.3abB  194.8aA 195.0bA  219.3aA 205.5aA
L4422 232.0aAB 174.5aC 232.7aAB  24535aA 197.7bBC 204.5aABC
1.3683 198.5aA 138.7cB 213.8aA 196.7bA 190.0bA 194.82A
L1947 193.0aA 156.0bB 190.5aA 177.3bAB 174.0cAB  200.3aA

a, b, ¢: Means of each variety (column) with the same letters are not significantly different using least
significant difference (LSD} test under completely randomized design.

A, B, C: Means of each flooding time (row) with the same letters are not significantly different using least
significant difference (LSD) test under completely randomized design.

Table 12. The effect of flooding time on Fm’ of tomato leaves.

Fm’

Entry 0hr 8 hr 24 hr 48 hr 72 hr 96 hr

TNVEG 6 3505.0abB 567.3aA 192.7aC 195.3cC  229.5aC 244.3aC
14422 383.5bB 437.0bA  219.5aC 242.3aC  2183abC  234.3aC
L3683 582.0aA 359.5¢B 220.5aC 214.7abC 204.3abC  222.3aC
L1947 525.7abA 481.5bA 194.0aB 201.3bcB 195.5bB 225.3aB

a, b, c: Means of each variety (column} with the same letters are not significantly different using least
significant difference (LSD) test under completely randomized design.

A, B, C: Means of each flooding time (row) with the same letters are not significantly different using least
significant difference (LSD) test under completely randomized design.



~ Table 13. The effect of flooding time on NPQ of tomato leaves.

NPQ

Entry  Ohr 8 hr 24 hr 48 hr 72 hr 96 hr

TNVEG6 0.550bA  0.538¢cA  0.061bB  0.037bBC 0.012aC 0.008aC
L4422 0.826aA  0.815bA  0.310aB 0.154aC 0.001aD  0.0095aD
L3683 0.306cB 1.035aA  0.096bC  0.061bC  0.014aC 0.018aC
L1947 0.390cB 0.845bA  0.104bC  0.027bC  0.037aC 0.037aC

a, b, ¢: Means of each variety (column) with the same letters are not significantly different using least
significant difference (LSD) test under completely randomized design.

A, B, C: Means of each flooding time (row) with the same letters are not significantly different using least
significant difference (LSD) test under completely randomized design.

Table 14. The effect of flooding time on Qn of tomato leaves.

Qn

Entry 0hr 8 hr 24 hr 48 hr 72 hr 96 hr

TNVEG 6 0.49bA 0.52aA 0.52bA 0.37bAB  0.12aBC 0.07aC
L4422 0.73aC 0.66aC 2.04aA 1.01aB 0.01aD  0.08aD
1.3683 0.31cC 0.71aAB  0.94bA 0.53abBC  0.24aC  0.20aC
L1947 0.35¢cA 0.56aA 0.78bA 0.34bA 0.38aA  0.28aA

a, b, c: Means of each variety (column) with the same tetters are not significantly different using least
significant difference (LSD) test under completely randomized design.

A, B, C: Means of each flooding time (row) with the same letters are not significantly different using least
significant difference (LSD) test under completely randomized design.

Table 15. The effect of flooding time on Qp of tomato leaves.

Qp

Entry 0 hr 8 hr 24 hr 48 hr 72 hr 96 hr

TNVEG 6 0.96aA 0.96aA 0.94aA 0.82aA 0.44abB  0.18bC
L4422 0.98aA 0.84abA  0.00bC 0.12bC 0.34bB  0.50aB
L3683 0.96aA 0.83bAB  0.21bC 0.62aB 0.34bC  0.15bC
L1947 0.91aA 0.83bA 0.44bC 0.50aBC  0.68aAB 0.46aBC

a, b, c: Means of each variety (column) with the same letters are not significantly different using least
significant difference (LSD) test under completely randomized design.

A, B, C: Means of each flooding time (row) with the same letters are not significantly different using least
significant difference (LSD) test under completely randomized design.
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Table 16. The effect of flooding time on a-tocopherol content of tomato in 2003.

a -tocopherol (ng gFW™)

Entry 0hr 8 hr 24 hr 48 hr 120 hr

TNVEG 6 2367.6abA  3020.0abA 2442.9aA 4243.0aA 2794.8aA
14422 1648.8bB 1922.9bB  2462.9aAB 3551.5aA 2718.5aAB
L3683 2275.9abA  1975.9bA 1895.1aA  2042.6aA 2 125.2aA
L1947 3270.3aABC 5432.0aA 2167.0aC  5127.0aAB 2366aBC

a, b, c: Means of each variety {(column) with the same letters are not significantly different using
least significant difference {LSD) test under completely randomized design.

A, B, C: Means of each flooding time (row) with the same letters are not significantly different
using least significant difference (LSD) test under completely randomized design.

Table 17. The effect of flooding time on ADH activity of tomato roots
ADH (qmole gFW' min™")

Entry 0 hr 8 hr 24 hr 48 hr 120 hr
TNVEG 6 2.43aAB 2.25bAB  1.81aB 3.05aA  2.22bAB
14422 2.49aA 1.95bA 2.85aA 2.56aA  2.66abA
L3683 3.30aA 2.11bA 2.54aA 3.12aA  2.53abA
L1947 2.67aB 3.29aB 1.94aB 6.47aA  3.71aB

a, b, ¢: Means of each variety (column) with the same letters are not significantly different
using least significant difference (LSD) test under completely randomized design.

A, B, C: Means of each flooding time (row) with the same letters are not significantly
different using least significant difference (L.SD) test under completely randomized design.

Table 18. The effect of flooding time on LDH activity of tomato roots.
LDH (nmole gFW! min™)

Entry 0 hr 8 hr 24 hr 48 hr 120 hr
TNVEG 6 2.22aAB 3.33abA 1.75aB 2.81aAB 1.82aB
L4422 2.32AB 1.65bB 2.27aAB  3.92aA 1.57aB
13683 2.20aA 4.24aA 3.14aA 3.74aA 2.34aA
L1947 2.71aA 3.62abA 3.05aA 4.14aA  2.68aA

a, b, c: Means of each variety (column) with the same letters are not significantly different
using least significant difference (LSD) test under completety randomized design.

A, B, C: Means of each flooding time (row)} with the same letters are not significantly
different using least significant difference (LSD) test under completely randomized design.
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Abstract

Tomato “TNVEG 6’°, L4422 (Lycopersicon pimpinellifolium Mill.}, L3683 (L. hirsutum
Humb & Bongl) and L1947 (L. peruvianum Mill) were flooded for 0, 8, 24, 48, 96, and 120
hrs on 60 DAS in hot summer. L1947 has the lowest biomass. Fv/Fm, Qn and LDH activities
of L1947 were stable during flooding period. ADH activity at flooding 48 hr was the highest
among different treatment time. Among 4 entries, L1947 showed the highest ADH activity at
flooding 8 hr and Qp at flooding 48~96 hr. L3683 exhibited stable ADH and LDH activities
during flooding period. At flooding 8 hr, LDH activity of L3683 was higher than that of
L4422. However Fv/Fm of L3683 at 72 and 96 hr decreased comparing to 24 hr. «
-tocopherol content of L4422 increased at flooding 48 hr, while ADH activity was stable
during whole flooding period. In L4422, Fv/Fm of decreased at flooding 24 hr, LDH activity
at flooding 120 hr was lower than 48 hr. Fv/Fm, ETR and NPQ of ‘TNVEG 6’ decreased
during 24~96 hr. At flooding 24 hr, ‘TNVEG 6’ showed the lowest ADH activity. LDH
activity of ‘“TNVEG 6’at flooding 24 and 120 hr was lowered than 8 hr. Fm’, ETR, NPQ and
Qp of 4 entries decreased from flooding 24 hr till the end of the experiment. ‘TNVEG 6’ is the
most flooding-sensitive with Fv/Fm decreased during flooding. L1947 is flooding-tolerant
with Fv/Fm stable during flooding. Fv/Fm should be a convenient index of flooding under hot

temperature.



